Activity-dependent neuroprotective protein (ADNP)-derived peptide (NAP) ameliorates hypobaric hypoxia induced oxidative stress in rat brain.
Hypobaric hypoxia is a socio-economic problem affecting cognitive, memory and behavior functions. Severe oxidative stress caused by hypobaric hypoxia adversely affects brain areas like cortex, hippocampus, basal ganglia, and cerebellum. In the present study, we have investigated the antioxidant and memory protection efficacy of the synthetic NAP peptide (NAPVSIPQ) during long-term chronic hypobaric hypoxia (7, 14, 21 and 28 days, 25,000ft) in rats. Intranasal supplementation of NAP peptide (2μg/Kg body weight) improved antioxidant status of brain evaluated by biochemical assays for free radical estimation, lipid peroxidation, GSH and GSSG level. Analysis of expression levels of SOD revealed that NAP significantly activated antioxidant genes as compared to hypoxia exposed rats. We have also observed a significant increased expression of Nrf2, the master regulator of antioxidant defense system and its downstream targets such as HO-1, GST and SOD1 by NAP supplementation, suggesting activation of Nrf2-mediated antioxidant defense response. In corroboration, our results also demonstrate that NAP supplementation improved the memory function assessed with radial arm maze. These cumulative results suggest the therapeutic potential of NAP peptide for ameliorating hypobaric hypoxia-induced oxidative stress.